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Background  Ewing sarcoma (ES) most often originates from bone and rarely can present from a non-osseous
origin. Extraosseous Ewing sarcoma (EES) is difficult to diagnose as symptoms, and imaging findings
are nonspecific. The prognosis is overall poor. Treatment involves a multimodal approach. Here, we
present a rare case of ES of the small bowel mesentery in a 35-year-old female.

Summary  The patient underwent an exploratory laparotomy for an asymptomatic, large, heterogeneous,
partially necrotic lower mid-intraabdominal mass seen on imaging. Intraoperatively, there was
necrosis and rupture of the tumor resulting in hemoperitoneum and peritoneal metastases. All loose
necrotic tissue from the inside of the tumor cavity was removed as well as one loop of small bowel
that had been densely adherent to and involved with the mass. The mass could not be fully resected as
it involved the root of the small bowel mesentery. Pathology of the specimen was consistent with EES.
The patient has plans to undergo postoperative chemotherapy and possible radiation.

Conclusion  EES is rare and difficult to diagnosis due to nonspecific symptoms and imaging findings. Diagnosis
relies on histopathology findings. The treatment is not well defined due to the low incidence of
intraperitoneal ES. Currently, the treatment involves a multimodal approach and prognosis is overall
poor. More studies need to be performed to elucidate the optimal treatment for EES in the setting of
this rare disease.
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Introduction

Ewing sarcoma (ES) is the second most common pediatric
bone tumor and is an aggressive disease most commonly
of bony origin. Extraosseous Ewing sarcoma (EES) is rare
and originates from soft tissues. Thirty percent of all ES
cases are EES." EES patients are most likely female and are
older when compared to ES patients.” There is a bimodal
age distribution of younger than five years and older than
35 years.> The most common locations include chest wall,
head and neck, paravertebral region, and retroperitone-
um.” There are few cases reported in the literature involv-
ing the abdominal soft tissues, including the liver, pancre-
as, small bowel, uterus, and adrenal gland.* Symptoms are
nonspecific, depend on the tumor’s location, and usual-
ly include pain associated with a rapidly enlarging mass.
Imaging findings are also nonspecific, which makes it chal-
lenging to differentiate EES from other Intraabdominal
malignancies. Computed tomography (CT) shows a het-
erogenous non-infiltrative mass, which represents necro-
sis and hemorrhage of the tumor.”* Pathology of biopsy
specimens shows a small round cell tumor that is poorly
differentiated and highly malignant.** Treatment is mul-
timodal in approach and typically includes surgical resec-
tion with chemotherapy and radiation in some cases. The
overall prognosis of EES is poor.? Here, we present a case
of EES of the small bowel mesentery in a young female.

Figure 1. CT abdominal/pelvis coronal section showing a heterogeneous
partially necrotic structure measuring 10.4 x 9.9 x 11.2cm

Case Description

The patient is a 35-year-old female with no significant past
medical history who presented with acute onset of abdom-
inal pain and distension. A CT abdomen/pelvis showed a
large heterogeneous partially necrotic lower mid-intraab-
dominal mass and a small volume of ascites (Figure 1 and
Figure 2).

Differential diagnosis at the time included gastrointesti-
nal stromal tumor (GIST) or carcinoid/neuroendocrine
tumor. Within one week of the imaging, the patient went
to the operating room for possible resection of the intraab-
dominal mass. A biopsy would not change the plan to
resect, and the patient was symptomatic. She underwent
an exploratory laparotomy. Intraoperative findings includ-
ed a large intraabdominal/retroperitoneal mass involv-

X . . Figure 2. CT abdominal/pelvis axial section re-demonstrates large lower-
ing the root of the small bowel mesentery with necrosis mid intraabdominal mass

and rupture resulting in hemoperitoneum and peritoneal
metastases (Figure 3 and Figure 4).
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Figure 4. Tumor involving a portion of the small intestine.

There were implants of tumor in the omentum and serosa
of the cecum. All loose necrotic tissue from the inside of
the tumor cavity was removed. There was no well-circum-
scribed outer capsule of the tumor. Any attempt to remove
the outer part of this mass resulted in additional bleeding,
as there was clearly no plane between the mass and the
mesenteric and retroperitoneal tissue. There was one loop
of small bowel that was densely adherent to and involved
with the mass. This part of the small bowel was resected.
The mass was not deemed fully resectable since it involved
the root of the mesentery, so only partial resection of the
retroperitoneal mass was performed. The patient tolerat-
ed the surgery well with no complications. Postoperative-
ly, she developed an ileus that gradually improved and a
hematoma in the evacuated tumor cavity of the primary
lesion. The patient was discharged home on postoperative
day eight.

Pathology of the specimen showed a poorly differentiat-
ed malignant neoplasm consisting of sheets and lobulat-
ed aggregates of rounded cells with variable amounts of
amphophilic cytoplasm and uniform large nuclei with
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evenly distributed chromatin. Some areas had a prominent
desmoplastic stroma. Immunostains showed multifocal
perinuclear dot-like positivity for pan-keratin along with
multifocal weak staining for synaptophysin and diffuse
membranous positivity for Cluster of differentiation 99
(CDY9). Stains for SMARCA4 were positive. There was
strong and diffuse nuclear positivity for both NKX2.2
and Fli-1. These findings are consistent with non-osseous
Ewing sarcoma.

Postoperatively, the patient was evaluated by medical
oncology. Their recommendation included a chemothera-
py regimen of ifosfamide, etoposide, vincristine, Adriamy-
cin and cyclophosphamide (IE/VAC) every two to three
weeks for at least 17 cycles. She needs to be seen by radia-
tion oncology to assess for any need for radiation.

Discussion

EES is a rare entity that is aggressive and has a poor prog-
nosis. According to Li et al., there are approximately 36
cases of gastrointestinal ES in the literature that include
the esophagus, stomach, colon, rectum, and there are 19
cases that include the small intestine. Most patients were
female and were positive for CD99. Overall survival at five
years is 65 to 75 percent in localized tumors but is less than
30 percent in metastatic cases.* There are reports that 35
to 43 percent of patients have metastatic disease at presen-
tation. The lung is the most common site of metastases.®
One prognostic factor is age; younger patients have better
survival. Another prognostic factor is the ability to fully
resect the tumor. The disease-free survival is lower in EES
if the margins are positive. The size of the tumor is import-
ant; one study found that if the tumor is less than 10 c¢m,
the patient had a favorable survival. Local recurrence rate
ranges from 22 to 36 percent.®’

Diagnosis is difficult because patients have nonspecif-
ic symptoms and nonspecific imaging findings, which
was the case for our patient. CT imaging usually shows
a heterogeneous non-infiltrating mass, which can be mis-
taken for a benign lesion. MRI demonstrates a mass that
is isointense to hyperintense on T1-weighted images and
hyperintense on T2-weighted images.” Intraoperative find-
ings include a lobulated soft tissue mass with hemorrhag-
ic components and necrosis. Diagnosis is confirmed by
pathology. Histologically ES consists of small round cells
in sheets with small amounts of cytoplasm that are positive
for CD99, Vimentin, NSE, and S-100.® Our case was pos-
itive for synaptophysin, CD99, SMARCA4, NKX2.2 and
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Fli-1. Molecular genetic studies can aid in the diagnosis
as 95 percent of patients with EES have a translocation
t(11;22)(q24;q12) resulting in EWS-FLI1 fusion.’

The optimum treatment for EES is not well-established.
Currently, the National Comprehensive Cancer Net-
work recommends that EES be treated with local treat-
ment (surgery, radiotherapy, or both) plus chemotherapy.
El Weshi et al. reported an analysis of 57 patients with
EES and found patients treated with surgery, radiation, or
chemotherapy had better overall five-year survival com-
pared to surgery and chemotherapy or radiotherapy and
chemotherapy (63 percent, 42 percent, and 17 percent,
respectively). The same outcome was found for five-year
event-free survival.” The aim of surgery should be negative
margins, preferably 2 to 3 cm margins.'® One study found
that local tumor occurrence developed in their patients
with positive surgical margins.® Another modality of treat-
ment is radiation. Radiation carries the risk of leading to a
secondary malignancy. Although EES is sensitive to radi-
ation, it is used when negative margins are not obtained,
or the tumor cannot be resected completely.”! In addition
to radiation, chemotherapy is important in the treatment
of EES. One chemotherapy regimen commonly used to
treat EES is vincristine, doxorubicin, cyclophosphamide
and ifosfamide-etoposide (VDC/IE). Chemotherapy can
be given for 12 to 24 weeks before surgery to increase the
likelihood of negative margins at the time of surgery.'® Bar-
bosa Neto et al. reported a case of a 16-year-old female
who presented with disseminated Ewing sarcoma of the
peritoneum treated with neoadjuvant chemoradiotherapy
and then was able to undergo a complete surgical resec-
tion. Chemotherapy should be used in an adjuvant setting
to decrease the local recurrence rate.>”

There are prior reports in the literature of patients present-
ing with EES of the mesentery, including a description of
a 56-year-old male with EES in the mesocolon who had
metastatic liver lesions at the time of diagnosis and died
after undergoing a subtotal gastrectomy and adjuvant
chemotherapy.” An additional case of a four-year-old boy
was reported by Shibuya et al; the patient had EES of the
mesentery involving the superior mesenteric artery (SMA),
the entire small intestine, and head of the pancreas. A pal-
liative excision was performed, and he received adjuvant
chemotherapy. Imaging after five cycles of chemotherapy
showed persistent unresectable disease. Turkyilmaz et al.""!
described a 15-year-old female with EES in the right meso-
colon. No mesenteric vessels were involved, and the tumor
was completely resected. The patient underwent adjuvant
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chemotherapy. Another case of involvement of the mes-
entery was in a 36-year-old female. The mass involved the
ileocecal region, including the mesentery as well as the sig-
moid colon. She underwent tumor resection and adjuvant
chemotherapy, developed peritoneal recurrence, and died
34 months after surgery."

In our case, due to the rarity of EES, EES was not included
in the differential of the patients diagnosis preoperative-
ly. If EES were diagnosed prior to surgery, we would have
treated her preoperatively with chemotherapy to try to
reduce the size of the tumor and possibly make the tumor
fully resectable. Intraoperatively, the tumor was involving
the mesentery of the small bowel, so not all of her tumor
was resected. The patient has plans to start chemotherapy
with a regimen that likely includes IE/VAC and possibly

radiation.

Conclusion

EES is a rare entity that is difficult to diagnose. Diag-
nosis relies on histopathology findings. The treatment is
not well-defined due to the low incidence of intraperito-
neal ES. Currently, the treatment involves a multimodal
approach, and the prognosis is overall poor. More studies
need to be performed to elucidate the optimal treatment
for EES in the setting of this rare disease.

Lessons Learned

EES is a rare entity with a poor prognosis that is not easily
diagnosed due to lack of specificity of symptoms and imag-
ing findings. Treatment involves a multimodal approach.
Due to the rarity of this disease, more studies are needed
to elucidate the optimal treatment.
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